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RELIABLE 

There  you  have  the  key  to  the  remarkable  success  of  the 

UO  CREAM 
.  O-  SEPARATOR 

For  over  15  years,  the  U.  S.  has  been  making 
a  reputation  for  reliability  that  is  today  une- 
qualed.  You  can  depend  on  it  to  do  the  BEST 
work  all  the  time,  and  a  long  time,  too. 

SKIMS  CLEANEST 

Holds  the  World's  Record 
IS  SIMPLEST 

Only  two  parts  insidO  the  bowl 

WEARS  LONGEST 

Construction  and  record  prove  it 

RUNS  EASY 

Users  say  so 

QUICKLY  CLEANED 

Because  parts  few  and  simple 

LOW  MILK  CAN 

Easy  to  fill,  saves  lifting 

PERFECTLY  SAFE 

All  running  parts  entirely  enclosed 

MOST  PROFITABLE 

Saves  more  cream,  time  and  labor 

Our  handsome  new  Catalogue,  No.  9,  takes  up  in  detail  the  operation  and 
construction  of  the  United  States  Separator.  Plain,  easy-reading  explanations 
and  25  clear  and  accurate  illustrations  of  the  different  parts  make  perfectly 
plain  the  advantages  the  U.  S.  has  over  all  others.  Anyway,  if  you  are  inter- 
ested in  dairying  and  looking  for  the  way  to  make  the  most  dollars  out  of  it, 
get  the  book,  read  it  and  judge  for  yourself.  Ask  for  "Construction  Cata- 
logue No.  9."  Write  today  and  you'll  get  it  back  right  away.  It's  worth 
reading. 

Vermont  Farm  Machine 

BELLOWS  FALLS,  VT. 

Prompt  DoliVeries  of  U.  S.  Separators  to  Ohio  customers  from  ware- 
houses at  Buffalo,  N.  Y.,  Toledo,  Ohio.    NO  DELAY. 

Address  All  Letters  to  Bellows  Falls.  Vermont. 
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The  Ohio  Creamery  and 
Dairy  Supply  Co. 

CREAMERY  BUILDER5 

Dairy,  Creamery  and  flilkmen's  Supplies 
Ice  Cream,  Confectioners'  and  Bakers'  flachinery 

Ask  us  for  Prices  Before  Placing  Your  Order 

AUTOriATIC  PHONE  9560 

330  East  Long  Street,    Columbus,  Ohia 
America's  Leading  Horse  Importers 

A  Sweeping  Victory  at  the  1906  International  Live  Stock  Exposition 

PERCHERONS: 

ETRADEGANT,  Champion. 
DRAGON,  Reserve  Champion. 

FRENCH  COACH: 

CHANDERNAGOR,  Champion. 
DISTINGUE,  Reserve  Champion. 

We  Import  More,  Sell  More  and  therefore  Sell 
Cheaper  than  Anybody  Else. 

McLaughlin  bros. 

Kansas  City,  Mo,  Columbus,  O.  St.  Paul,  Minn* 

When  writing  to  Advertisers,  mention  The  Student. 
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To  Those  Who  Neglected  to  Learn  to  Dance: 

Prof.  W.  J.  Rader's 

Academies  of  Dancing 

Will  organize  beginners  classes  in  the  New  Year,  1907 


High  St.  Academy 

199  K  S.  HIGH  ST. 
Phones :  Auto  3456  ;  Bell  5877 

Will  organize  a  beginners  class  Wednes- 
day evening,  January  4th,  7:30  o'clock. 
Open  nights  for  the  advanced,  Thursday 
and  Saturday  evenings. 


Neil  Ave.  Academy 

647  NEIL  AVE, 
Phones  :  Auto  4431 ;  Bell  6189 

Adults  class  Friday  evening,  Jan,  11th, 

7:30  o'clock. 
Juvenile  beginners  Saturday  morning, 

January  5th,  9  o'clock. 
Juvenile  advanced  Saturday  afternoon, 

January  5th,  2  o'clock. 

TUITION 

Gentlemen,  per  term  of  10  lessons.  $5.00 

Ladies,  per  term  of  10  lessons  . . .  3,00 
Juvenile  beginners,  per  term  of  12 

lessons  . .  =   4,00 

Juvenile  advanced,  per  term  of  12 

lessons   3.00 

Tuition  can  be  paid  $1.00  per  week 
until  paid.  The  "Waltz,  Two  Step,  Three 
Step,  Rye  Waltz,  Columbus  Minuet  and 
Dip  Schottische  taught  in  one  term. 

Private  lessons  can  be  had  afternoons 
or  evenings. 

Winter  Pavilion 

Located  on  Neil  Ave.  between  Goodale 
St.  and  Poplar  Ave.  Operated  on  Sum- 
mer Plan. 

Oak  St.  Academy 

827  OAK  ST, 
Phones  :  Auto  4431 ;  Bell  6189 


Academies  and  Pai^ilion  can  be  secured  for 
Fratenity  Hops,  Private  Parties,  etc. 
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I.  H.  C. 

Qas,  and  Gasoline  Engines 

Are  the  power  behind  the  modern  farm. 
Durable  and  efficient  construction.  I.  H.  C. 
engines  have  gained  recognition  as  an  indis- 
pensable asset  to  every  farm. 

I.  H.  C.  engines  are  neat  and  strong,  and 
have  more  than  fulfilled  all  requirements. 
Farmers,  manufacturers,  millers  and  in  fact  everyone  who  needs  power  are 
looking  for  the  most  economical.  I.  H.  C.  gasoline  engines  have  demonstrated 
their  economical  value.  They  give  more  results,  less  trouble  and  expense  than 
any  other  engines. 

I.  H.  C.  engines  are  made  in  the  following  sizes : 

Vertical  2  and  3-horse  power. 

Horizontal  |  p^^^^^^iJ^  |  4,  5,  6,  8,  10,  12,  15  and  20-horse  power. 

Local  agents  are  pleased  to  demonstrate  the  I.  H.  C.  engines.  Catalogue 
mailed  on  request. 

INTERNATIONAL  HARVESTER  COMPANY  OF  AMERICA 

CHICAGO  (Incorporated)  U.  S.  A. 


Clay,  Robinson  &  Co. 

Live  Stock  Commission 

Chicago  South  Omaha  Kansas  City  So.  5t.  Paul 

Denver  So.  St.  Joseph  Sioux  City  East  Buffalo 

The  best  of  men  and  methods  in  each  department  at  all  houses. 


YOU  ARE  INVITED  TO  VISIT 

BAKER  ART  GALLERY 

STATE  AND  HIGH  STS. 

Forthe  FINEST  Photos 

The  only  Gold  Medal  awarded  an  American  Photographer 
at  the  Paris  Exposition 

Special  Rates  to  Students 

If  you  saw  it  in  The  Student,  tell  the  advertiser  so. 
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O^io  (Ulebtcaf  QXnmveU^. 

Colleges  of  MEDICINE,  DENTISTRY 
and  PHARMACY. 

Four  years'  graded  course 
in  Medicine,  three  in  Dent- 
istry and  two  in  Pharmacy. 
Annual  sessions  thirty-four 
weeks. 

All  Instruction  except  Clinical,  by 
the  Recitation  Plan. 

Students  are  graded  on  their  daily  recitations,  term  and  final  examinations.  Large  class 
rooms  designed  for  the  recitation  system.  Laboratories  are  large,  well  lighted  and  equipped  with 
practical,  modern  apparatus.    Abundant  clinical  facilities  in  both  Medical  and  Dental  departments. 

Sessions  for  1906-1907,  in  all  Colleges,  begins  Tuesday,  September  11th,  1906. 
For  catalogue  and  other  information  address : 

GEO.  M.  WATERS,  M.  D  ,  Dean,         H.  M.  SEMANS,  D.  D.  S.,  Dean,  GEO.  H.  IVIATSON,G.  PH., Dean, 

College  of  Medicine.  College  of  Dentistry.  College  of  Pharmacy. 

700-7J4  N.  PARK  ST., 
«  COLUMBUS,    -  OHIO. 
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EDITORIAI.  NOTES 

The  year  of  1906  has  closed,  leaving" 
a  good  record  for  crop  production  all  * 
over  the  land.  The  International  Live-- 
stock Show  was  the  best  ever,  indicat- 
ing that  the  products  of  the  farm  has 
been  well  used  toward  the  production 
of  high  grade  stock. 


The  meeting  of  American  Federatiorrt 
of  Agricultural  Students  was  held  in  Chi- 
cago during  the  International.  This  is; 
an  annual*  afifair,  the  object  of  which  is" 
to  bring  the  students  from  the  various 
agricultural  colleges  in  closer  touch,  to 
become  better  acquainted.  This  year 
it  was  attended  by  one  hundred  and 
thirty  students.  A  banquet  was  car- 
ried out  to  the  satisfaction  of  all,  after 
which  followed  a  program  of  toasts  from 
students  of  the  different  colleges. 


We  wish  to  say,  by  way  of  explanation^ 
that  the  arrangement  of  last  month's  is- 
sue was  due  to  an  error  on  the  part  of 
the  printer. 
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Winners  at  International. 

Ontario  and  Iowa  held  the  honors 
of  the  students'  judging  contest  at  the 
International  Livestock  Show  of  1906. 
Ontario  won  the  bronze  bull  trophy 
^iven  for  the  best  judging  in  cattle, 
sheep  and  swine,  and  Iowa  the  bronze 
liorse  prize  for  the  best  horse  judging. 

Ohio  State  stood  third  in  the  gen- 
eral average  of  colleges  in  the  horse- 
judging  work  and  also  in  the  cattle, 
isheep  and  swine-judging.  Professor 
Plumb  says  of  the  Ohio  team:  ''Not- 
withstanding that  the  Ohio  State  team 
did  not  win  a  trophy  at  Chicago,  the 
members  of  the  team  made  a  very 
creditable  showing  and  they  reflected 
credit  on  the  university  from  every 
point  of  view.  There  were  thirty-one 
men  in  the  contest  from  dififerent  col- 
leges, and  of  the  ten  who  scored,  the 
largest  total  number  of  points,  three 
were  from  O.  S.  U." 

The  Ohio  horse  team  was  made  up 
-of  Gerlaugh,  McNutt,  Williams,  Crabb 
and  White,  and  the  same  men  com- 
posed the  cattle  team,  with  the  excep- 
tion of  White,  who  was  replaced  by 
McBeth. 

Twelve  classes  were  judged,  three 
-each  of  horses,  cattle,  sheep  and  swine, 
50  per  cent,  in  each  class  being  allotted 
to  the  placing  and  50  per  cent,  to  the 
reasons  given  for  the  placing.  It  is 
said  that  the  Ohio  team  put  up  the 
best  arguments  for  their  placings  of 
.any  of  the  six  teams  competing. 

Four  classes  of  four  animals  each 
were  brought  into  the  ring  at  a  time 
for  the  contestants  to  work  on.  Those 
iirst  brought  in  were  four  Percheron 
liorses,  four  Hampshire  hogs,  four  Short- 
liorn  heifers  and  four  Lincoln  sheep.  Fif- 
teen minutes  were  allowed  the  contes- 
tants for  placing  the  animals  and  writ- 
ing down  such  notes  as  they  wished 


to  assist  them  in  remembering  the 
class.  In  the  horse  classes  twenty  min- 
utes were  allowed,  in  order  to  admit 
the  moving  of  the  animals.  After  the 
allotted  time  was  up  the  animals  were 
taken  from  the  ring  and  each  contes- 
tant went  before  the  jurors,  of  which 
there  were  three  for  each  class  of  ani- 
mals, and  gave  his  reasons  for  placing 
the  animals  as  he  did.  Three  minutes 
were  given  for  this  oral  examination 
of  the  contestant  by  the  judges,  the 
former  not  being  allowed  to  hold  any 
paper  or  card  of  any  kind. 

The  jurors  had  previously  looked 
over  the  animals  in  each  class  and  as 
the  contestants  gave  his  reasons  he 
was  given  his  rating  according  to  the 
placing  of  the  jurors. 

The  final  scorings  of  the  contest  are 
appended. 

Rank  of  students  in  horse-judgmg 


contest : 

1.  R.  E.  Drennan,  Iowa   289 

2.  B.  W.  Crossley,  Iowa   284 

3.  John  C.  McNutt,  Ohio   281 

4.  J.  B.  McMillan,  Iowa......  273 

5.  A.  H.  Homer,  Ontario   271 

6.  A.  C.  Burns,  Texas   269 

7.  W.  W.  White,  Texas   267 

8.  Howard  Gerlaugh,  0   266 

9.  Elhs  Rail,  Iowa    265 

10.  Geo.  A.  Crabb,  Ohio   260 

Possible  mark,  300. 
Rank  of  students  in  cattle,  sheep  and 
swine  classes  in  stock-judging  contest: 

1.  C.  C.  Nixon,  Ontario   740 

2.  W.  J.  Hartman,  Ontario ...  725yo 

3.  J.  O.  Olsen,  Kansas   720 

4.  A.  H.  Homer,  Ontario  709 

5.  John  O.  Williams,  Ohio...  694 

6.  J.  B.  McMillan,  Iowa   687 

7  and  8.  ElHs  Rail,  Iowa  676 

7  and  8.  W.  W.  Gemert,  Kas.  676 
9.  Howard  Gerlaugh,  Ohio...  666 

10.  R.  S.  Hudson,  Mich   665V2 
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Rank  of  students  in  horses,  cattle, 
sheep  and  swine  at  students'  judging 
contest : 

1.  A.  H.  Homer,  Ontario   980 

2.  J.  O.  Olsen,  Kansas   975 

3.  C.  C.  Nixon,  Ontario   972 

4.  W.  J.  Hartman,  Ontario...  961^4 

5.  J.  B.  McMillan,  Iowa   960 

6.  Ellis  Rail,  Iowa    941 

7.  John  C.  McNutt,  Ohio   940 

8.  R.  A.  Drennan,  Iowa   935 

9.  Howard  Gerlaugh,  Ohio  ...  932 
10.  John  O.  Williams,  Ohio   930 

Possible  mark,  1000. 

Although  Ohio  State's  team  did  not 
win  first  place  in  the  contest  the  live 
stock  exhibited  by  the  university  was 
of  an  unusually  high  grade  and  in  the 
various  classes  in  which  entries  were 
made  carried  off  many  valuable  prizes. 
The  following  list  of  prizes  won  will 
bear  out  this  statement : 

First  prize  on  Berkshire  borrow  un- 
der six  months. 

First  and  second  prize  on  Berkshire 
barrow  over  twelve  months. 

Second  prize  on  pen  of  three  Berk- 
shire barrows  under  six  months ; 
champion  Berkshire  barrow. 

Second  prize  on  Poland  China  bar- 
row between  six  and  twelve  months. 

Second  prize  on  pen  of  three  Poland 
China  barrows  between  six  and  twelve 
months. 

Second  prize  barrow  in  the  college 
class — The  Clay,  Robinson  &  Co.  special. 

First  prize  junior  yearling,  pure  bred 
Shorthorn  steer,  won  by  Baron. 

Second  prize  pure  bred,  2-year-old 
Angus  steer,  won  by  Forest  Mill  Jot. 

Second  prize  2-year-old  Hereford 
special,  won  by  Ohio  Gladiator. 

Third  prize  2-year-old  Hereford  spe- 
cial, won  by  Black's  Ohio  Champion. 

Second  prize  yearling  grade,  won  by 
Ohio's  Sultan. 

First  prize  2-year-old  Galloway  steer, 


won  by  Roger  of  Brookside,  and  was 
later  made  the  champion  Galloway 
steer  of  the  show. 

Second  prize  was  also  won  in  the 
steer  carcass  2-year-old  class  b}*  Ohio 
Lad. 

The  above  prize,  together  with  spe- 
cial prizes  won  by  the  university, 
makes  the  total  winnings  amount  to 
about  $500. 

The  first-prize  Galloway  calf  was 
purchased  for  the  university.  The  uni- 
versity also  recently  purchased  an  An- 
gus bull  from  Dr.  H.  M.  Brown,  o£ 
Hillsboro,  Ohio. 


Chemistry  in  A^gricnlttrre' 

As  a  human  industry,  agriculture 
ranks  first,  and  it  would  seem  that  an 
occupation  of  such  importance  would 
lead  all  others  in  the  application  of 
science  to  its  various  operations,  pro- 
cesses and  methods.  How  completely" 
this  has  been  done  can  only  be  ascer- 
tained by  facts,  figures  and  close  obser- 
vation. 

Since  agriculture  deals  so  intimately 
with  matter  and  natural  forces,  and 
since  chemistry,  as  a  science,  deals 
most  largely  with  these  two  factors,, 
it  is  inevitable  that  the  latter  will,  in  a- 
very  real  way,  promote  the  former.  It 
shall  be  our  endeavor  to  see  how  this; 
aid  comes  about ;  how  well  it  is  utilized 
and  whether  more  intensive  application 
would  further  the  productive  capacity 
of  this  noble  occupation. 

In  considering  the  relations  between 
chemistry  and  agriculture,  it  is  not 
sufficient  to  view  only  such  phases  as. 
soil  and  conservation  of  fertility:. 
Others  of  equal  importance,  like  food! 
products,  their  composition,  disposition- 
and  by-products ;  and  further  protectiom 
against  fraud  in  their  production  are" 
considerations  of.  an  intensely  chemical 
nature,  and  can  not  be  well  understood 
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without  some  knowledge  of  this  science. 

The  soil,  its  origin  and  properties,  first 
demand  our  attention.  This  variously 
colored  and  textured,  porous  medium  sO' 
well  known  to  us,  has  not  been,  thor- 
oughly understood  by  even  the  leading 
investigators,  until  rather  recently,  and 
it  is  difficult  to  say  how  long  it  will  be 
before  a  majority  of  our  agriculturists 
come  to  a  reasonable  conception  of  its 
simpler  laws. 

If  we  goi  back  to  its  origin  we  shall  find 
a  great  mass  of  purely  chemical,  physical, 
and  biological  facts  which  explain  the 
formation  of  soil  better  than  any  myth, 
alchemic  theory  or  philosophic  scheme 
-ever  could,  for  we  will  come  to  know  that 
it  is  formed  of  definite  compounds  of  the 
simpler  elements  like  oxygen,  silicon, 
calcium  and  iron,  and  that  its  texture, 
porosity  and  fertility  are  directly  due 
to  the  chemical  nature  and  amounts 
•of  these  compounds,  influenced  by  such 
other  agencies  as  heat  and  cold,  water 
and  ice  and  plants  and  animals.  To 
put  it  in  another  way:  If  one  does 
not  understand  the  chemical  reasons 
for  and  desirability  of  light,  friable  and 
well  drained  soil,  he  is  in  a  poor  posi- 
tion to  take  the  best  advantage  of  cir- 
cumstances— he  is  just  that  much  in 
the  dark. 

Conservation  of  soil  fertility,  while 
closely  connected  with  its  origin,  has 
:today  the  distinct  feature  of  artificial 
'CO-operation,  i.  e.,  the  origin  of  a  soil, 
.-explains  why  it  can  maintain  itself,  as 
-regards  fertility,  while  growing  a  for- 
.-est,  copse  or  prairie  ;  but  when  annual 
:and  complete  removal  of  its  vegetable 
produce  takes  place,  this  secondary 
item— conservation  or  artificial  main- 
tenance of  plant  food — comes  to  be  oi 
first  importance. 

.  Without  going  into  the  chemical  de- 
monstration of  how  much  and  what 
.compounds  are  necessary  in  this  pro- 


cess, it  will  be  well  to  mention  the  fact 
that  ultimately  some  plant  foods  must 
be  brought  from  other  sources  than 
the  farm  itself,  and  it  is  here  that  chem- 
istry lends  a  helping  hand.  Were  it 
not  for  this  science,  miUions  of  hard- 
earned  dollars  would  be  paid  for  fer- 
tilizing substances  which  would  yield 
no  returns;  it  would  not  stop  here; 
confidence  in  this  important  expedient 
would  soon  be  lost,  while  robbing  the 
soil  would  continue.  Even  the  proper 
conservation  of  the  naturally  produced 
fertilizers  of  the  farm  was  not  consid- 
ered of  any  consequence,  and  untold 
millions  were  lost  before  chemistry 
awakened  agriculturists  to  the  fact. 
The  only  regret  in  this  connection  lies 
in  the  fact  that  a  too  small  percentage 
of  farmers  is  at  present  applying  this 
knowledge  fully.  One  may  waste  the 
profits  of  a  year's  work  in  either  the 
purchase  of  next  year's  fertilizer  or  in 
the  handling  of  this  year's  manure 
heap.  Either  chemical  knowledge  or 
analysis  is  the  only  sure  preventative 
of  this  loss. 

Food  products,  either  coming  to  or 
leaving  the  farm,  are  the  product  of 
the  farmers'  exertions  and  it  is  impor- 
tant that  they  have  standard  quality,  e. 
g.,  if  one  buys  ten  tons  of  chop  feed,  it 
would  be  a  much  safer  transaction  U 
know  about  how  much  fat,  protem,  ash 
and  fibre  he  is  buying.  Some  feeders 
will  hardly  believe  that  some  feeds  are 
not  worth  two-thirds  of  what  they  cost 
on  the  market. 

To  reverse  the  example:  No  one 
woiuld  care  to  sell  a  5  per  cent,  (fat) 
milk,  at  the  price  that  most  people  get 
for  a  3  per  cent,  milk,  nor  would  he  be 
willing  to  sell  a  35  per  cent,  (fat) 
cheese  at  the  rate  at  which  others  sell 
a  20  per  cent,  (fat)  grade  of  this  pro- 
duct of  the  farm.    However,  this  leads 
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into  protection  against  fraud  in  com- 
petition, which  will  be  viewed  later. 

The  different  plants  and  their  special- 
ization come  up  for  chemical  assay. 
This  is  the  surest  method  of  progress 
in  plant  breeding.  AVe  can  never  for- 
get the  example  of  the  specialization 
of  the  sugar  beet  in  Germany  by  chem- 
ical selection ;  in  short,  it  is  a  great 
achievement  to  raise  the  sugar  content 
of  one  plant  from  about  5  per  cent,  to 
i8  or  20  per  cent. ;  and  it  may  be  pos- 
sible to  change  the  various  valuable 
constituents  of  corn  and  other  farm 
plants  in  a  like  degree ;  it  would  mean, 
moreover,  a  close  grading  of  products 
so  that  a  rational  selling  price  for  each 
variety  would  be  maintained. 

This  phase  of  chemical  data  would 
further  aid  in  the  farmer's  decisions  as 
to  which  variety  of  corn  or  other  pro- 
duce he  should  sell  and  which  one  he 
should  keep  for  secondary  profit  in 
feeding  these  plants  to  animals. 

The  matter  of  by-products  need  be 
considered  only  cursoril}^  though  it  is 
by  no  means  unimportant.  The  skim- 
milk  should  not  contain  too  much  but- 
ter fat,  nor  should  it  be  left  to  sour, 
and  the  proper  handling  of  this  by-pro- 
duct alone,  from  a  chemical  standpoint, 
will  be  a  source  of  much  profit. 

Straw,  cornstalks,  ashes  and  many 
others  will  generally  come  under  the 
head  of  conservation  of  soil  fertility — 
there  is  a  right  and  a  wrong  way  of 
disposing  of  them. 

Lastly  but  not  least  comes  the  mat- 
ter of  protection  against  fraud,  as  in- 
volved in  the  farmer's  dealings  with 
other  occupations,  as  well  as  with  the 
competition  of  rivals  of  his  on  other 
farms  in  other  states  and  nations,  for 
the  farmer's  market .  of  today  is  influ- 
enced by  many  and  various  parts  of 
the  earth.  He  needs  protection  and 
some   standards ;   in   short,  a  square 


deal.  Foodstuffs,  fertilizers,  feeds, 
medicines  and  general  supplies  of  in- 
ferior qualities,  to  say  nothing  of  adul- 
terated goods,  are  often  sold.  State 
and  national  laws  have  been  in  force 
for  years,  and  yet  this  is  no  absolute 
guarantee  of  purity  in  these  neces- 
saries of  life;  so  there  remains  but  one 
certain  alternative — chemical  analysis. 
Local  adulteration  of  farm  produce  is, 
in  many  cases,  unobserved  by  food 
authorities.  This  gives  the  farmer  a 
doubly  poor  chance.  Fancy  an  excel- 
lently constructed  engine's  running  full 
capacity  if  the  fuel  is  poor  and  with 
lubrication  omitted ;  and  yet  equally 
prejudicial  effects  are  seen  in  a  large 
number  of  cases  where  the  pure  foods 
of  the  farm  are  mingled  with  the 
sophistication  of  the  village  or  city 
grocer,  and  where  these  are  eaten  they 
impair  a  man's  ability  to  labor.  This 
aspect,  as  well  as  that  of  impure  drugs, 
is  not  particularly  confined  to  agricul- 
ture ;  therefore,  further  notice  is  here 
unnecessary. 

There  is  a  virtue  in  competition,  es- 
pecially when  it  involves  true  personal 
and  national  wealth,  but  is  this  ever  to 
exist  without  standards  of  fairness? 
Standards  of  purity  and  their  interpre- 
tations are  the  proper  functions  of 
chemistrv^  and  they  are  as  important 
and  valuable  in  agriculture  as  they  can 
well  be.  '  They  are  not  only  a  determin- 
ing factor  in  showing  how  a  man's 
energies  can  be  most  economically 
used,  but  they  are  a  direct  factor  in  the 
amount  of  energy  made  available  for 
production.  This  may  appear  mercen- 
ary, but  the  writer  believes  that  capa- 
cities for  energ}^  are  indices  of  health 
and  that,  to  recoin  an  old  interroga- 
tion, what  profiteth  it  a  man  if  he  gain 
the  whole  world  and  lose  his  health 
and  soul,  is  but  to  reiterate  a  modern 
truth  in  which  the  development  of  his 
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higher  faculties  are  recognized  as  being 
most  highly  promoted  in  the  best  of 
health. 

Finally,  a  word  about  chemical  suc- 
cesses, appreciation  and  extension  to 
agriculture  may  not  be  amiss.  The 
government  records  are  replete  with 
achievements  in  the  affairs  of  the  soil, 
of  crop  improvements  and  of  justice  in 
competition,  to  say  nothing  of  protec- 
tion against  poisonous,  fraudulent 
adulterations.  Despite  these,  it  is  a 
fact  that  the  labors  of  this  science  are 
very  poorly  appreciated,  as  is  indicated 
in  the  small  amount  of  work  author- 
ized by  law.  While  there  would  be  due 
reason  for  complaint  against  the  im- 
portance here  given  to  chemistry  m 
agriculture,  it  is  hoped  that  the  matters 
of  long  preparation  and  difficulty  of  the 
work,  will,  by  competitive  principles, 
finally  settle  the  difficulty  of  chemists' 
salaries.  This,  however,  does  not  set- 
tle the  question  uppermost  in  mind. 

Thorough  appreciation  of  chemical 
assay  will  only  appear  when  the  actual 
amount  of  this  work  done  throughout 
the  state  will  have  increased  many  fold 
over  that  accomplished  at  present  and 
that  for  agricultural  purposes  alone  a 
corps  of  several  trained  persons,  rep- 
resenting chemistry  completely  in  ev- 
ery four  or  five  counties  would  aston- 
ish the  states  if  results  were  to  be  com- 
pared with  those  of  the  present  over- 
worked and  handicapped  experiment 
stations  and  food  commissions. 

Until  this  amount  of  chemical  work 
is  authorized  by  statute,  till  we  know 
what  materials  we  are  handling  and 
until  we  can  really  calculate  our  profits, 
satisfaction  and  health  accurately,  wc 
cannot  say  that  chemistry  is  doing  all 
for  agriculture  that  it  is  reasonably 
capable  of  doing. 

EDWARD  J.  PETRY. 


An  Important  Gift  to  the  Ohio  Agri- 
cultural College. 

A  letter  dated  November  23,  ad- 
dressed to  Mr.  Charles  C.  Glenn,  secre- 
tary of  the  Percheron  Registry  Com- 
pany, Columbus,  Ohio,  from  Charles 
Aveline,  president  of  the  Percheron 
Horse  Society  of  France,  contains  the 
important  information  that  this  society 
has  unanimously  voted  to  offer  the 
Department  of  Animal  Husbandry  of 
the  Ohio  State  University  an  object  of 
art,  represented  by  a  Percheron  horse. 
This  trophy,  for  that  is  what  it  will  be, 
will  probably  be  a  bronze  figure  of  a 
Percheron.  This  is  to  be  competed 
for  annually  among  the  students  tak- 
ing instruction  in  horse-judging  at  the 
university,  the  one  showing  the  great- 
est proficiency  having  his  name  in- 
scribed on  the  base  of  the  trophy. 

When  visiting  America  in  1904,  Mr. 
Aveline  spent  some  time  at  Columbus, 
Ohio,  the  guest  of  McLaughlin  Bros. 
He  was  aware  that  Ohio  had,  for  over 
a  half-century,  been  an  important  Per- 
cheron center,  with  great  importing 
firms  and  that  the  breed  at  present  is 
predominant  in  the  state.  Through 
Mr.  J.  B.  McLaughlin,  an  old  Ohio 
State  University  student,  Mr.  Aveline 
became  interested  in  the  active  work 
of  the  university  in  promoting  educa- 
tional work  regarding  the  horse,  and 
this  gift  is  in  recognition  of  that  effort. 
This  was  a  very  graceful  and  generous 
act  of  the  Percheron  society  of  France 
and  the  gift  is  much  appreciated  by 
both  faculty  and  students.  The  trophy 
will  serve  as  an  inspiration  to  the 
classes  in  the  years  to  come. 
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OSCAR  BRADFUTE  AND  "LUCY'S  PRINCE" 


Lucy's  Prince  is  probably  the  most 
famous  aged  bull  in  America  today,  hav- 
ing carried  away  grand  championship 
honors  at  the  International,  and  moreover 
being  a  remarkable  breeder.  He  is  a 
worthy  representative  of  the  modern 
type   of  beef   animal,  the  type  toward 


which  all  modem  breeders  are  striving, 
and  which  Mr.  Bradfute  has  already 
achieved. 

Mr.  Bradfute  has  gained  a  wide  repu- 
tation as  an  Angus  breeder  and  his 
stables  are  replete  with  excellent  speci- 
mens of  this  popular  breed. 
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A  Glimpse  of  Southern 
Agriculture. 

The  impressions  that  a  stranger  may 
get  from  a  few  days  spent  in  traveling 
through  a  country  that  is  new  to  him, 
and  especially  when  the  sight-seeing 
is  mostly  done  from  a  moving  railway 
train,  at  best  can  be  only  superficial. 

My  ghmpse  of  Southern  agriculture 
was  gained  from  a  recent  visit  to  Baton 
Rouge,  La.,  to  attend  the  annual  con- 
vention of  American  Agricultural  Col- 
leges and  Experiment  Stations.  The 
trip  from  Columbus,  Ohio,  to  New  Or- 
leans was  made  by  the  B.  &  O.  South- 
western and  the  Illinois  Central  rail- 
roads and  lay  through  Kentucky, 
Tennessee,  Mississippi  and  Louisiana. 

Starting  at  Columbus,  there  is  a 
gradual  change  from  the  agriculture  of 
'Central  Ohio  with  its  principal  crops — 
corn,  wheat  and  hay  and  large  number 
of  live  stock — to  the  agriculture  of  the 
South,  with  cotton  practically  the  only 
crop  raised  and  only  enough  live  stock 
kept  to  do  the  work  on  the  farms. 
Horses  are  replaced  by  mules;  the  use 
of  oxen  becomes  common;  and  the 
negro  replaces  the  white  man  as  labor- 
er in  the  field. 

In  contrasting  Southern  agriculture 
with  the  agriculture  of  the  North,  one 
is  first  impressed  with  the  fact  that  the 
principal  crops  are  entirely  different; 
instead  of  corn,  wheat  and  oats  we 
have  cotton,  sugarcane  and  rice;  our 
luxuriant  bluegrass  pastures  are  re- 
placed by  less  thrifty  Southern  grasses. 
In  the  second  place,  one  is  impressed 
with  the  immense  agricultural  possi- 
bilities of  the  South,  and  the  fact  that 
the  agriculture  of  the  country  is  only 
in  its  infancy  and  that  the  agricultural 
resources  of  the  country  are  undevel- 
oped. The  Mississippi  valley,  made  up 
of  the  cream  of  the  soil  of  the  Ameri- 
can continent,  represents  the  most  fer- 


tile land  to  be  found  in  the  United 
States.  Scarcely  any  of  this  land  seems 
to  be  producing  to  its  full  capacity  and 
it  is  only  awaiting  more  intelligent 
management  and  intensive  cultivation 
to  yield  many  times  what  it  is  now  pro- 
ducing. 

Southern  agriculture,  from  the 
standpoint  of  the  farm  home,  stands 
in  marked  contrast  to  what  is  found  in 
the  North.  The  small  farm  managed 
and  operated  by  the  farmer  and  his 
family,  with  the  possible  assistance  of 
one  or  two  hired  men,  is  replaced  by 
the  plantation,  embracing  hundreds  of 
acres,  and,  in  some  cases,  thousands 
of  acres,  on  which  practically  all  of  the 
manual  labor  is  done  by  negroes.  The 
improvements  on  the  land,  under  the 
plantation  system,  are  inferior  to  the 
improvements  on  medium  sized  farms 
in  the  North.  The  milder  climate  of 
the  Southern  States  also  requires  less 
shelter  than  is  necessary  in  the  North, 
and,  for  this  reason  also,  the  buildings 
and  improvements  are  inferior  to  those 
found  on  Northern  farms. 

The  two  crops,  which  my  trip  gave 
me  an  opportunity  to  observe,  were 
cotton  -and  sugarcane.  The  cotton 
fields  begin  in  Central  Kentucky  and 
extend  to  the  Gulf  of  Mexico.  The 
cotton  crop  is  the  money  crop  of  the 
South  and  as  it  is  usually  grown,  rep- 
resents a  low  type  of  agriculture.  It 
is  grown  in  a  haphazard  way,  poorly 
cultivated  and  poorly  harvested.  At 
present,  a  large  part  of  the  crop  is  still 
to  harvest  and  the  fields  are  white  with 
cotton  waiting  to  be  picked.  The  cot- 
ton pickers.,  as  seen  from  the  train,  are 
invariably  colored,  and  men,  women 
and  children  are  to  be  seen  working  ih 
the  fields.  When  the  cotton  is  picked, 
it  is  taken  to  the  cotton  gins,  which 
separate  the  seed  from  the  fibre  and 
about  one-half  of  the  cotton,  by  weight. 
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as  picked  in  the  fields,  consists  of  seed. 
These  seed,  which  were  formerly  wast- 
ed, are  now  as  carefully  preserved  as 
the  fibre  itself.  The  oil  is  expressed 
from  them,  producing  the  cottonseed 
oil,  and  the  residue  is  ground  for  stock 
feed  and  large  quantities  of  it  exported 
or  shipped  to  the  North  to  be  fed  on 
the  live  stock  farms.  The  fibre,  after  it 
is  separated  from  the  seed  at  the  gins, 
is  pressed  into  bales  of  four  or  five 
hundred  pounds  and  are  then  ready  to 
go  on  the  market.  One  of  the  familiar 
sights  at  every  railway  station  are  the 
bales  of  cotton  waiting  to  be  shipped 
to  market.  The  cotton  crop  of  the 
United  States  in  recent  years  has 
varied  from  eleven  to  thirteen  million 
pounds,  and  the  indications  this  year 
are  that  the  crop  will  be  one  of  the 
largest  ever  produced. 

Sugarcane  is  a  local  crop,  the  bulk 
of  it  being  grown  in  Louisiana,  from 
which  the  state  has  derived  its  name 
of  "Sugar  Bowl."  In  the  recent  statis- 
tics of  the  United  States  Department  of 
Agriculture,  only  two  states  are  report- 
ed as  producing  cane  sugar,  and  those 
are  Louisiana  and  Texas,  the  former 
producing  325,000  tons  and  the  latter 
producing  12,000  tons. 

Sugarcane  production  impressed  me 
as  a  high  type  of  agriculture  and  rep- 
resentative of  intensive  farming.  The 
lands  devoted  to  sugarcane  growing 
are  the  most  fertile  of  the  Mississippi 
valley  and  the  men  who  operate  them 
are  the  most  intelligent  class  of  far- 
mers in  the  South.  Before  the  estab- 
lishment of  the  Federal  Agricultural 
Experiment  Station  in  Louisiana,  the 
Sugar  Planters'  Association  had  estab- 
lished a  private  experiment  station. 
The  planters  are  just  in  the  midst  of 
harvesting  their  crop,  and  although,  to 
the  Northern  man  the  follo^\'ing  sounds 


Hke  an  immense  yield,  it  is  reported  to- 
be  a  poor  crop. 

An  average  acre  of  cane  will  produce 
twenty-five  tons  of  cane,  stripped  and 
topped  ready  for  the  factory,  and  at  a 
factory  we  visited,  the  cane  this  year 
is  producing  170  pounds  of  raw  sugar 
to  a  ton  of  cane.  Where  cane  is  sold 
to  factories,  they  are  paying  $4  per  tore 
for  it.  The  common  rotation  followed 
on  the  sugar  plantations  is  cane  for 
two  years  in  succession  and  the  third 
year  the  ground  is  planted  to  corn  and 
cow  peas. 

The  cost  of  growing  cane  is  so  great 
that  it  must  be  carefully  managed  or  it 
cannot  be  produced  at  all.  An  acre  of 
cane  planted,  cultivated  and  cared  for 
up  to  the  time  the  first  crop  is  harvest- 
ed represents  an  outlay  of  about  $50 
per  acre,  so  that  it  is  a  crop  that  the 
poor  and  shiftless  man  cannot  afford 
to  grow. 

Southern  agriculture  has  its  peculiar 
problems  and  the  labor  problem,  so 
vexing  to  Northern  agriculture,  seems 
to  be  even  more  serious  in  the  South- 
It  is  not  only  a  labor  problem,  but  it  is- 
a  race  prpoblem  that  must  be  solved' 
and  only  the  future  will  reveal  what 
the  solution  may  be. 

HOMER  C.  PRICE. 


Truck  Growing-  on  the  Coast  of  Soutli 
Carolina. 

Truck  growing  in  this  section  has  its 
advantages  and  disadvantages.  The 
climate  is  good  and  some  kind  of  crop 
can  be  grown  all  the  year;  so  crops 
reach  the  market  at  a  time  when  they 
are  in  demand.  The  labor,  however, 
is  inefiicient  and  very  scarce ;  all  work 
being  done  by  negroes,  mostly  by 
women  and  children.  Methods  of  cul- 
ture are  different  from  those  used  in 
the  North,  nearly  all  the  work  being 
done  by  hand. 
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The  freig-ht  rates  to  the  Northern 
cities  are  high,  so,  in  order  to  make  a 
profit,  the  crops  have  to  be  sold  at  a 
price  much  higher  than  would  be 
received  for  Northern  grown  products. 
Land  is  moderately  fertile  and  is  fairly 
easy  to  till,  but  it  is  necessary  to  have 
some  thorough  system  of  drainage,  be- 
cause all  of  the  land  is  level  and  low- 
lying.  Open  ditches  are  used  to  drain 
off  the  surplus  water.  These  ditches 
are  expensive  to  keep  up  and  a  great 
deal  of  land  is  wasted  by  having  a  ditch 
two  or  three  feet  wide  every  fifty  or 
seventy-five  feet.  Where  land  is  ex- 
pensive and  intensive  farming  methods 
followed,  this  is  quite  an  item. 

No  fruit  is  grown  for  market  in  the 
coastal  region  of  South  Carolina  ex- 
cept a  few  strawberries.  Nearly  all 
kinds  of  vegetables  are  grown,  how- 
ever, and  some  crop  is  being  shipped 
nearly  all  the  year.  Potatoes  and  cab- 
bage are  grown  more  extensively  than 
any  other  vegetable,  and  in  most  cases 
are  grown  on  a  comparatively  large 
scale. 

Around  Charleston  there  is  grown  in 
the  neighborhood  of  40,000  acres  of 
cabbage  and  probably  as  many  pota- 
toes. The  larger  part  of  the  area  de- 
voted to  cabbage  is  controlled  by  a 
few  men.  There  are,  however,  near 
Charleston,  a  number  of  truck  growers 
who  work  with  few  areas  and  grow 
most  all  kinds  of  truck  crops. 

Cabbage  and  potatoes  are  grown  as 
spring  and  early  summer  crops.  The 
cabbage  seed  is  sown  in  the  open  on 
raised  beds,  from  the  first  to  the  tenth 
of  October,  and  are  not  disturbed  until 
about  December  1,  when  they  are 
ready  to  set  out  in  the  field.  The  land 
for  cabbage  is  well  plowed  to  a  con- 
siderable depth,  rows  marked  off  and 
one  ton  of  high  grade  (7-5-5)  fertilizer 
is  used  per  acre.    After  the  fertilizer  is 


applied,  two  furrows  are  thrown  to- 
gether, forming  a  ridge  on  which  the 
plants  are  set.  The  ridges  are  flattened 
on  top  by  means  of  a  roller,  which  has 
slats  nailed  on  it  to  mark  off  the  place 
for  the  plants.  The  crop  is  cultivated 
with  cultivator  and  sweeps  and  some 
hand  work  is  done.  When  growth  be- 
gins during  the  latter  part  of  February 
or  March,  a  light  dressing  of  sodium 
nitrate  is  applied  to  stimulate  the 
growth. 

Jersey  W akefield  is  the  variety  most 
in  demand,  but  some  Charleston  Wake- 
field is  planted.  The  heads  of  these 
varieties  are  small  and  pointed,  but  ma- 
ture very  early  and  rapidly.  The  differ- 
ence of  a  few  days  in  time,  when  they 
are  ready  for  market,  may  mean  the 
difference  between  profit  and  loss.  As 
a  rule,  they  begin  to  harvest  the  crop 
before  the  heads  are  fully  matured  or 
about  April  1. 

In  harvesting  the  cabbage,  a  large 
knife  is  used  to  cut  oft'  the  heads.  ■  A 
cart  is  driven  through  the  field  and  the 
heads  are  thrown  in  as  they  are  cut. 
From  the  field  they  are  hauled  to  the 
packing  shed  and  dumped  on  the 
ground  and  are  trim.med,  ready  for 
packing.  Women  do  most  of  the  work 
of  trimming  and  packing  and  the  men 
nail  up  the  crates  and  load  them.  All 
large  plantations  have  a  number  'of 
packing  sheds  with  a  spur  track  run- 
ning to  each  of  them.  After  the  crates 
are  nailed  up  they  are  loaded  on  cars 
and  are  not  unloaded  until  they  reach 
the  market  of  Northern  cities. 

The  crates  are  made  of  rough  pine 
lumber,  sawed,  usually  on  the  place 
and  made  there;  size  is  40x21x12,  and 
are  called  barrel  crates.  Two  hundred 
crates  per  acre  is  considered  an  aver- 
age yield.  The  past  year  the  average 
net  price  per  crate  was  $1.35  per  crate, 
or  an  average  of  $270  per  acre  profit. 
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The  cost  of  growing-  an  acre  of  cab- 
bage is  about  $75,  and  the  freight  to 
Northern  cities — New  York,  Philadel- 
phia and  Boston — is  65  cents  per  crate. 

One  company  near  Charleston,  S. 
C,  grows  from  TOO  to  800  acres  of  cab- 
bage annually.  The  past  season  they 
sold  13 T. 000  crates  at  a  net  price  of 
$1.35  per  crate.  Last  fall  they  had 
about  thirty-five  acres  in  their  seed  bed 
and  this  season  they  sowed  one  ton  of 
cabbage  seed. 

Potatoes  are  planted  in  February 
usually  early  in  the  month  and  are 
ready  for  market  by  the  latter  part  of 
May  or  first  of  June.  The  company 
referred  to  grew  200  acres  of  potatoes 
the  past  season,  yielding  96600  barrels, 
Avhich  sold  for  $35,000.  Fifty  barrels 
of  marketable  potatoes  per  acre  are 
considered  a  fair  yield  for  early  pota- 
toes. They  are  dug  by  hand,  using  an 
ordinary  spading  or  potato  fork,  are 
barreled  in  the  field  and  are  sorted  into 
two  grades. 

After  the  truck  crops  are  removed 
a  crop  of  corn  or  cotton  is  usually 
planted  on  the  large  plantations,  while 
on  the  small  places,  some  other  truck 
crop  is  planted.  A  very  good  crop  of 
corn  or  cotton  is  produced  after  truck 
lias  been  grown  and  a  double  profit  is 
■secured.  During  a  good  season  and 
when  the  market  is  not  over  stocked, 
nothing  pays  better  than  truck  grow- 
ing, but  is  not  as  certain  as  a  crop  of 
cotton  would  be. 

H.  C.  THOMPSON. 


Annual  Convention  of  the  Associ- 
ation of  American  Agricultural 
Colleges  and  Experiment 
Stations 

The  Association  of  American  Agri- 
cultural Colleges  and  Experiment  Sta- 
tions holds  a  meeting  each  year  in 
A^ovember  and  delegates  are  present 


from  the  agricultural  colleges  and  ex- 
periment stations  from  each  state  in 
the  United  States. 

This  year  the  association  met  at 
Baton  Rouge,  the  capitol  of  Louisiana 
and  the  place  at  which  the  State  Uni- 
versity is  located.  There  were  about 
150  delegates  and  visitors  present  and 
the  program  was  of  unusual  interest. 
The  forenoon  and  evening  programs 
were  devoted  to  the  general  sessions 
of  the  association  and  the  afternoon 
programs  to  the  sections,  of  which 
there  are  two,  one  for  college  work  and 
one  for  experiment  station  work. 

It  is  under  the  auspices  of  this  asso- 
ciation that  the  graduate  schools  of 
agriculture  have  been  held,  standing 
committees  are  maintained  on  graduate 
study  in  agriculture,  methods  of  teach- 
ing agriculture,  agricultural  extension, 
organization  and  investigation  of  agri- 
cultural experiment  stations,  and  valu- 
able reports  are  submitted  by  these 
committees  each  year  and  make  up  an 
important  part  of  the  proceedings  of 
the  association. 

Invitations  were  received  this  year 
from  Iowa  and  from  Cornell  for  the 
next  session  of  the  Graduate  School  of 
Ag-riculture. 

One  afternoon  the  entire  association 
went  as  the  guests  of  the  citizens  of 
Baton  Rouge  to  visit  a  sugarcane  plan- 
tation five  miles  below  the  city  and  on 
the  opposite  side  of  the  Mississippi 
river.  The  members  of  the  association 
were  received  with  proverbial  South- 
ern hospitahty  on  every  hand  and  were 
royally  entertained. 

A  strong  invitation  was  received  to 
hold  the  next  session  of  the  association 
at  Lansing,  Mich.,  in  connection  with 
the  celebration  of  the  fiftieth  anniver- 
sary of  the  founding  of  the  Michigan 
Agricultural  College,  and  it  is  probable 
that  the  invitation  will  be  accepted. 
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The  following-  officers  were  elected 
for  the  ensuing  year :  President,  Dean 
L.  H.  Bailey,  Cornell ;  secretary,  Direc- 
tor John  L.  Hills,  Vermont.  Execu- 
tive Committee  —  President  H.  C. 
White,  Georgia;  President  J.  L.  Sny- 
der, Michigan;  President  W.  E.  Stone, 
Indiana;  Director  W.  H.  Jordan,  New 
York;  Dean  C.  F.  Curtiss,  Iowa. 

The  officers  elected  for  the  sections 
were :  College  section  —  Chairman, 
President  A.  E.  Bryan,  Washington; 
secretary.  Dean  H.  C.  Price,  Ohio. 
Experimental  station  section — Chair- 
man, Director  M.  A.  Scovell,  Ken- 
tucky; secretary,  Director  C.  E. 
Thorne,  Ohio. 


Wheat  Growing  in  Kansas. 

Burdett,  Kansas,  Nov.  10,  1906. 
Although  seeding  in  this  section  is 
about  over,  wheat  will  continue  to  be 
sown  as  late  as  the  middle  of  Decem- 
ber; and  that  such  will  produce  a  fair 
crop  has  been  demonstrated  time  and 
again.  In  fact,  I  know  of  one  case 
where  wheat  was  drilled  in  on  Christ- 
mas and  this  afterward  gave  a  yield  of 
twenty-two  bushels  per  acre.  While 
the  early  sown  wheat  as  a  rule  gives 
better  returns  and  farmers  generally 
prefer  September  and  October  sowing, 
this  year  has,  so  far,  proved  an  excep- 
tion. The  slow,  procrastinating  far- 
mer has  really  been  the  better  business 
man.  During  the  early  fall,  and,  in 
fact,  until  the  last  few  weeks,  there  has 
been  much  complaint  in  different  parts 
as  to  the  ravages  of  the  grasshoppers. 
But  the  cool,  moist  weather  of  a  few 
weeks  ago  has  given  the  young  wheat 
a  chance  to  get  the  start  of  the  hop- 
pers. The  damage  to  the  young  plant 
is  done  early  in  its  existence,  just  as  it 
is  coming  through  the  ground.  There- 
fore, if  there  are  a  few  cool  days  with 
sufficient  moisture  to  enable  the  plant 


to  get  three  or  four  blades  above  the 
ground,  the  hoppers  will  not  materially 
damage  it.  That  is,  they  will  not  injure 
it  unless  they  come  in  greater  num- 
bers than  I  have  so  far  seen  them. 
There  are  thousands  of  acres  that  are 
being  re-seeded  for  the  above  reason^ 
but  the  damage  done  in  this  immediate 
section  is  slight.  The  writer  has  had 
some  twenty-five  or  thirty  acres  to  be 
redrilled  out  of  a  total  of  350.  In  most 
cases  the  injured  area,  w^here  the 
ground  has  been  plowed,  consists  of  a 
strip  of  two  to  four  drill  widths  around 
the  edge  of  the  field,  but,  of  course,, 
this  would  vary  in  different  localities. 
If  the  field  is  unplowed  stubble  and 
sown  early,  it  is  likely  to  have  been 
more  or  less  destroyed,  but  the  stub- 
ble is  likely  to  be  the  last  sown,  for 
the  reason  that  the  farmer  generally 
plows  until  it  begins  to  grow  late ;  then 
drills  what  he  has  plowed  and  after- 
ward drills  in  the  stubble. 

Another  reason  for  the  late  seeding, 
aside  from  the  grasshoppers,  is  that 
there  have  been  several  heavy  rains 
since  the  fall  work  began,  each  lasting 
from  one  to  three  days,  and  this  has 
caused  a  loss  of  two  or  three  weeks. 
But  farmers  are  not  lamenting  the  idea 
of  late  seeding,  for  it  has  been  many 
years  since  conditions  were  more 
favorable  for  a  wheat  crop,  so  far  as 
the  fall  and  early  winter  part  of  it  is 
concerned.  Older  men  at  the  business 
than  myself  say  that  there  is  enough 
moisture  in  the  ground  to  carry  the 
wheat  safely  over  till  late  spring, 
should  there  be  no  more  precipitation 
until  that  time.  However  this  may  be, 
one  thing  we  are  certain  of,  that  the 
wheat  will  have  developed  an  excellent 
root  system  and  will  go  into  the  win- 
ter in  the  finest  kind  of  shape. 

At  present,  much  of  the  wheat  is  large 
enough  to  afford  good  pasturage  for 
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cattle  and  horses.  The  custom  here  is, 
as  soon  as  the  fall  seeding  is  done,  to 
turn  out  the  horses  on  the  first  sown 
wheat,  which,  as  a  rule,  will  be  ready 
for  pasture  at  that  time.  It  is  also 
customary  to  rent  the  pasture  at  a 
dollar  per  head  per  month  for  horses, 
or  75  cents  for  cattle.  This  is  clear 
gain  to  the  farmer  who  rents  out  his 
field  of  wheat,  but,  in  some  years,  is 
not  the  best  thing  for  the  young  grow- 
ing plant.  However,  take  it  one  year 
with  another,  it  is  generally  conceded 
among  the  farmers  that  pasturing  does 
not  materially  injure  the  plant  and  es- 
pecially is  this  true  when  they  think  of 
that  dollar  as  pasture  fee. 

I  mentioned  a  certain  yield  of 
twenty-two  bushels  per  acre.  Now  I 
realize  that  that  would  not  be  counted 
much  of  a  crop  in  Ohio,  but  when  you 
take  into  consideration  the  expense 
account  in  that  state,  compared  to 
this,  twenty-two  bushels  is  a  very 
profitable  yield.  I  believe  I  am  safe  in 
saying  that  the  average  farmer  in  this 
section  can  afford  to  raise  wheat  at  a 
yield  of  ten  bushels  per  acre.  Let  us 
look  at  the  expense  account :  Plowing 
and  drilling  for  one  acre  of  ground, 
$1.60 ;  seed  wheat,  three-fourths  bush- 
el, 50  cents ;  harrowing,  $1.50 ;  thresh- 
ing, six  cents  per  bushel  or  sixty  cents ; 
hauling  to  market,  5O  cents.  Total 
expense,  $1:.70.  Suppose  the  wheat 
sells  for  60  cents  per  bushel  or  a  total 
of  $6,  there  would  be  a  surplus  over 
and  above  the  expense  account  of  $1.30 
per  acre,  which  is  a  very  good  rate  of 
interest  for  the  money  invested. 


Nitrogen  in  the  Soil 

Nitrogen  was  discovered  by  the 
EngHsh  chemist,  Rutherford,  in  lf72. 
A  little  later  Scheele  showed  it  to  be  a 
constituent  of  air  and  Lavoiser  gave  it 
the  name  azote,  signifying  that  it  would 


not  suppoprt  life.  The  name  nitrogen 
was  afterward  given  it  because  of  its 
presence  in  saltpetre  or  nitre. 

Nitrogen  occurs  in  nature  in  the  free 
state  as  a  constituent  (78  per  cent.)  of 
the  air,  in  which  form,  however,  it  is 
not  available  for  plant  food.  It  also 
occurs  in  combination  with  other  ele- 
ments, as  nitrates  and  various  other 
compounds.  And  it  is  upon  certain  of 
these  combined  forms  which  are  found 
in  the  soil  that  our  plants  must  de- 
pend for  their  supply  of  nitrogen. 

Nitrogen  occurs  in  the  soil  in  vari- 
ous forms,  dependant  largeh'  upon  the 
conditions  and  the  source  from  which 
it  is  derived.  As  a  part  of  the  soil  air 
it  exists  as  free  nitrogen,  and  is  essen- 
tial to  the  life  of  certain  microscopic 
organisms,  which  seize  upon  it  and 
render  it  available  to  higher  plants. 
During  dif¥erent  stages  of  this  trans- 
formation it  exists  as  ammonia  and 
nitrus  acid,  which  are  soon  converted 
into  nitric  acid,  and  which  in  turn  com- 
bine with  the  bases  in  soil  to  form  vari- 
ous nitrates  as  KNO3,  Ca(N03)2  and 
others.  But  in  this  form  Warrington 
states  that  the  amount  seldom  reaches  5 
per  cent,  of  the  total  nitrogen  content  of 
the  soil.  The  larger  part  of  the  nitro- 
gen of  the  soil  is  stored  in  the  form  of 
humus,  which,  through  fermentation, 
is  gradually  converted  into  nitric  acid 
and  thus  rendered  available  as  plant 
food.  The  roots  of  field  crops  and 
other  vegetable  matter  contribute 
largely  to  the  amount  of  organic  mat- 
ter in  the  soil,  a  part  of  which  is  con- 
verted into  humus.  The  leguminous 
plants,  however,  contribute  the  largest 
amount  of  nitrogen  to  the  soil. 

The  amount  of  nitrogen  in  the  soil 
varies  for  different  localities,  but  one 
observer  states  that  it  seldom  falls  be- 
low 1  per  cent,  in  cultivated  soils.  At 
this  figure  he  calculates  that  the  sur- 
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face  foot  of  one  acre  would  contain 
about  3500  pounds  of  nitrogen,  or 
enough  for  seventy  crops  of  wheat  of 
thirty  bushels  each.  Other  analyses 
of  a  number  of  soils  in  different  places 
show  results  varying  from  .149  and  .146 
per  cent,  in  England  to  .308  per  cent, 
in  Illinois  and  .341  per  cent  in  Russia. 
This  amount  of  nitrogen  is  not  all  con- 
tained in  the  surface  foot  of  the  soil, 
but  is  distributed  to  a  depth  of  four  or 
more  feet.  This,  however,  is  not  all  in 
forms  available  for  plant  food,  but  by 
favorable  conditions  of  tillage  may  be 
converted  into  available  forms. 

Nitrogen  forms  one  of  the  essential 
constituents  of  cell  protoplasm,  and  is 
also  contained,  to  a  considerable 
amount,  in  the  proteids  and  albumens 
which  are  built  up  by  the  plant.  A 
crop  of  wheat  yielding  thirty  bushels 


per  acre  requires  48  pounds  of  nitro- 
gen ;  oats  yielding:  sixty  bushels  per 
acre,  requires  73.3  pounds  of  nitrogen, 
and  clover  yielding  two  tons  per  acre, 
requires  102  pounds  of  nitrogen. 

After  noting  these  large  demands 
for  nitrogen  by  the  various  crops,  it 
will  be  well  to  consider  briefly  the 
sources  of  supply  of  nitrogen  in  the 
soil. 

Small  amounts,  probably  not  to  ex- 
ceed eight  pounds  per  acre  a  year,  of 
the  nitrogen  in  the  soil  are  derived 
directly  from  the  atmosphere  in  the 
form  of  nitric  acid,  which  is  brought 
down  by  the  rain ;  but  the  greater  part 
is  derived  from  the  more  or  less  de- 
cayed matter  left  behind  by  plants  pre- 
viously produced.  In  this  form  the 
nitrogen  is  of  no  value  to  the  plant.  It 
must    be    transformed    into  soluble 
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nitrates.  This  process,  by  which  the 
nitrogen  is  converted  into  available 
forms,  is  called  nitrification. 

For  a  great  many  years  scientists 
and  experimentors  were  at  a  loss  to 
explain  how  the  nitrates  in  the  soil 
were  formed,  and  it  was  only  after 
more  than  a  century  tJf  experimenting 
that  the  secret  was  discovered.  It  is 
now  known  that  the  formation  of 
nitrates  in  the  soil,  from  ammonia  and 
other  nitrogenous  matter,  is  brought 
about  by  the  action  of  certain  micro- 
scopic organisms  or  bacteria.  There 
are  at  least  three  kinds  of  bacteria 
necessary  to  carry  out  the  entire  pro- 
cess. The  first  acts  upon  the  organic 
matter,  forming  ammonia ;  the  second 
changes  the  ammonia  into  nitrites,  and 
the  third  converts  the  nitrites  into 
nitrates.  The  rapidity  with  which  they 
carry  on  their  work  is  influenced 
greatly  by  the  temperature,  the  action 
being  rather  feeble  at  40  degrees  F. 
and  ceasing  entirely  at  37  degrees  to 
39  degrees.  They  are  quite  active  at 
54  degrees,  the  activity  increasing  up 
to  98  degrees,  but  decreasing  rapidly 
as  the  temperature  rises  above  100 
degrees  and  ceasing  again  at  131  de- 
grees. A  certain  am.ount  of  moisture 
is  also  necessary  for  their  best  growth, 
the  amounts  showing  the  best  results 
varying  from  5  to  15  per  cent.,  no  advan- 
tage seeming  to  be  gained  by  the  pres- 
ence of  more  than  that  amount.  In 
addition  to  water  these  bacteria  must 
have  food  in  the  form  of  phosphates 
and  other  ash  constituents.  The 
nitrous  ferments  can  feed  on  organic 
matter,  but  they  can  also  live  without 
it,  forming  nitrates  from  ammonia  and 
carbonic  acid,  using  the  carbon  for 
their  growth  and  forming  nitrates  from 
the  oxygen  and  the  nitrogen  of  the 
ammonia.  Oxygen  is  also  necessary  for 
their  life  processes,  as  is  shown  by  the 


fact  that  more  nitrates  are  found  in  a 
loose  areated  soil  than  in  soils  of 
greater  compactness. 

The  nitrifying  bacteria  are  killed 
easily  by  poisons,  notably  acids,  chlo- 
roform, coal  tar,  the  spent  hme  of  gas 
works,  ferrous  sulphate  or  bv  the  pres- 
ence of  a  large  quantity  of  saline  mat- 
ter; though  as  Schloessing  and  Muntz 
have  shown  that  the  presence  oi  small 
quantities  of  saline  matter  does  not 
hinder  nitrification.  It  has  been  also 
found  that  small  quantities  of  carbo- 
nate of  hme,  as  well  as  a  few  of  the 
alkalies  aid  nitrification. 

These  ferments  have  been  found 
capable  of  forming  nitrates  from  or- 
ganic dust  in  the  air,  to  be  active  in 
the  disintegration  of  rocks,  and,  in 
some  cases,  to  produce  nitrates  directly 
from  the  organic  substances. 

Putrifaction  has  been  found  to  be 
adverse  to  nitrification,  which  takes 
place  only  during  slow  decay  of  or- 
ganic matter  in  the  presence  of  plenty 
of  oxygen.  When  rapid  putrifaction 
takes  place  ammonia  is  formed,  which  is 
later  converted  into  nitrates.  Nitrates 
are  also  formed  to  a  certain  degree  in 
plants  and  by  direct  chemical  reactions. 

Opposed  to  the  action  of  the  nitrify- 
ing ferments,  are  certain  denitrifying 
bacteria,  which,  under  favorable  condi- 
tions, seize  upon  the  nitrate,  reducing 
tliem  into  nitrites,  and  other  forms 
acting  similarly  upon  the  nitrites  and 
ammonia  liberate  the  free  nitrogen,  thus 
rendering  it  unavailable  as  plant  food. 
This  process  is  accompHshed,  however, 
only  in  the  absence  of  oxygen  and  in 
the  presence  of  large  amounts  of  or- 
ganic and  carbonaceous  material.  Thus 
it  has  been  shown  by  numerous  ex- 
periments that  thorough  cultivation 
checks  the  action  of  these  forms  and 
increases  the  activity  of  the  nitrifying 
organisms. 
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A  large  amount  of  the  nitrates  are 
removed  from  the  soil  each  year  by 
the  various  forms  of  plant  life.  This  is 
built  up  into  complex  compounds,  as 
proteids  and  others,  which,  when  the 
plant  dies,  pass  back  to  the  soil  by  the 
action  of  the  nitrifying  ferments.  In 
other  cases,  where  the  plants  are  used 
for  animal  food,  the  proteids  are  de- 
composed and  made  to  serve  an  im- 
portant part  in  the  life  processes  of  the 
animal,  the  unused  nitrogen  eventually 
being  returned  to  the  soil  in  the  form 
of  urea  and  other  organic  compounds, 
which  are,  in  turn,  converted  into 
nitrates  by  the  process  described 
above. 

Besides  the  large  amount  of  nitro- 
gen removed  from  the  soil  each  year 
by  the  various  forms  of  plant  life, 
there  is  another  very  appreciable 
amount  removed  by  other  means, 
which  is  a  source  of  considerable  loss 
to  the  farmer.  How  to  prevent  this 
loss  of  nitrogen  is  one  of  the  most 
important  problems  with  which  the 
agriculturist  has  to  deal  at  the  present 
time.  And  another  of  equal  importance 
is  how  to  reclaim  this  lost  nitrogen 
and  bring  it  back  to  the  soil. 

There  are  four  principal  ways  in 
which  nitrogen  is  lost  from  the  soil: 

First.  There  is  a  large  amount  car- 
ried to  the  ocean  in  the  form  of  dead 
animal  and  plant  bodies,  which  fall 
into  the  streams.  Again,  large  animals 
are  taken  to  the  cities  as  human  food, 
very  little  of  which  ever  finds  its  way 
back  to  the  soil. 

Second.  By  the  process  of  denitrifi- 
cation  a  considerable  amount  of  nitro- 
gen is  liberated  into  the  air  either  as 
ammonia  or  free  nitrogen  gas. 

Third.  A  considerable  amount  of 
soluble  nitrates  are  dissolved  by  the 
rain  water  and  carried  away  to  the 
brooks  and  streams  by  the  natural  sur- 


face drainage.  This  is  one  of  the  most 
constant  sources  of  loss  with  which 
the  farmer  has  to  contend. 

Fourth.  Direct  chemical  decompo- 
sition by  which  an  appreciable  loss  is 
sustained. 

The  next  problem  which  presents 
itself  for  consideration  is,  how  may 
this  loss  be  offset  and  the  nitrogen 
retained? 

One  of  the  first  methods  of  reclaim- 
ing lost  nitrogen  is  by  fixation  of  free 
nitrogen  from  the  air  by  certain  micro- 
organisms. Numerous  experiments 
have  shown  that  the  soil,  even  when 
destitute  of  all  visible  plant  forms,  will 
gradually  increase  in  nitrates  and  total 
nitrogen  content.  This  is  now  known 
to  be  due  to  the  presence  of  these  or- 
ganisms in  the  soil. 

There  is  also  a  second  and  more  im- 
portant means  at  the  disposal  of  the 
farmer  for  increasing  his  store  of  nitro- 
gen. This  also  is  dependent  upon  bac- 
teria and  a  peculiar  relation  existing 
between  them  and  the  family  of  legu- 
minous plants.  It  has  been  proven  by 
experiment  that  ordinary  plants  cannot 
use  the  free  nitrogen  of  the  air,  but 
this  rule  does  not  hold  good  for  the 
legumes,  which  were  formed  to  be  able 
to  assimilate  atmospheric  nitrogen. 

The  question  of  the  conditions  under 
which  such  a  question  of  atmospheric 
nitrogen  occurs,  was  recognized  to  be 
one  of  the  greatest  importance.  But 
after  several  years  of  investigation  it 
was  observed  that  the  fixation  of  nitro- 
gen by  legumes  is  associated  with  the 
development  upon  the  roots  of  little 
nodules  known  as  tubercles.  These 
tubercles  are  little  swellings  on  the 
root,  sometimes  very  numerous  and 
varying  from  the  size  of  a  pinhead  to 
that  of  a  pea. 

It  was  soon  found  that  only  such 
plants   as   developed   these  tubercles 
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were  able  to  increase  the  amount  of 
nitrogen  in  their  tissue.  It  was  also 
found  that  the  tubercles  were  not  found 
on  the  roots  when  plants  were  grown 
in  sterilized  soil.  This  and  other  ex- 
periments led  to  a  careful  examination 
of  the  tubercles,  which  were  found  to 
contain  large  numbers  of  micro-organ- 
isms ;  and  it  was  found  that  when  a 
sterilized  soil  was  inoculated  with 
bacteria  from  these  tubercles,  the 
plants  grown  developed  tubercles  on 
their  roots. 

The  next  question  is,  how  are  these 
tubercles  produced  by  the  bacteria? 
They  are  now  believed  to  enter  the 
root  hairs.  Within  the  root  they  find 
favorable  conditions  and  multiply  rap- 
idly. Their  presence  in  the  root  serves 
as  a  stimulus,  which  cause  an  abnormal 
growth  about  them,  thus  forming  the 
tubercle.  But  the  relation  existing  be- 
tween this  whole  process  and  the 
assimilation  of  nitrogen  is  still  a  much 
disputed  problem.  There  have  been 
several  theories  offered  in  explanation 
of  the  phenomenon,  but  it  is  difficult 
to  tell  which  is  correct.  In  the  first 
place,  it  is  clear  that  an  association 
between  the  legumes  and  the  micro- 
organism is  necessary  for  the  fixation 
of  nitrogen  in  the  form  of  a  nitrogen 
compound,  but  whether  it  is  the  legume 
or  the  bacteria  or  a  combined  action 
of  both  that  causes  the  phenomenon  is 
not  so  clear.  One  theory  is  that  the 
bacteria  themselves  fix  the  nitrogen 
and  that  the  legume  simply  furnishes  a 
convenient  and  appropriate  medium  for 
their  growth.  A  second  theory  is  that 
the  leguminous  plant  fixes  the  nitro- 
gen through  the  agency  of  its  leaves  or 
roots,  the  bacilli  in  the  roots  serving 


merely  as  a  stimulus  to  increase  the 
normal  function  of  the  plant.  A  third 
suggestion  as  to  the  phenomenon  is 
that  the  fixation  is  a  combined  result 
of  the  organisms  acting  together.  Still 
another  theory  is  that  the  nitrogen  has 
been  fixed  by  other  forms  of  bacteria 
in  an  insoluble  form  and  that  this 
compound  is  acted  upon  by  the  tuber- 
cle bacilli  and  rendered  available  to  the 
legume. 

It  is  impossible,  at  present,  to  deter- 
mine which  of  these  suggestions  is 
correct.  This  much  is  certain,  the 
legumes  and  bacteria  together  are  able 
to  fix  the  atmospheric  nitrogen  in  quite 
large  quantities,  and  that  neither  of 
them  can  do  this  alone  under  the  ordi- 
nary conditions  existing  in  the  soil. 

Some  authorities  believe  that  there 
are  different  species  of  bacteria  for  the 
different  legumes,  and  others  believe 
that  they  are  the  same  species,  but  by 
continued  association  have  adapted 
themselves  to  a  particular  plant.  Thus 
we  find  that  the  legumes  have  become 
an  important  factor  in  the  maintain- 
ance  of  soil  fertility.  In  order  to  grow 
them  successfully,  one  must  use  care 
to  select  the  species  best  adapted  to  the 
particular  soil  at  hand,  and  also  to  be 
sure  that  the  soil  contains  the  proper 
bacteria  for  that  particular  plant.  This, 
however,  can  be  best  determined  by 
actual  experiment. 

The  nitrogen  thus  fixed  may  be  util- 
ized to  advantage  either  by  growing 
crop  or  by  harvesting  the  crop  and 
feeding  it  to  the  farm  animals,  thus 
returning  a  large  part  of  the  nitrogen 
to  the  soil  in  the  form  of  barnyard 
manure.  M.  D.  MOORE. 
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The  Dairies  Near  Cincinnati 

The  dairies  located  in  the  hills  lying 
adjacent  to  Cincinnati  are  run  on  a 
principle  quite  different  from  the  dairies 
in  most  other  parts    of   the  country. 
They  are  what  might  be  termed  milk 
factories,  the  dairymen  being  neither 
breeders  nor  farmers,  but  makers  of 
milk.    In  a  typical  dairy  here,  all  breeds 
of  cattle  are  represented,  with  a  very 
small  percentage  of  the  Channel  Island 
breeds.    No  herd  bull  is  kept.  Cows 
with  calves  at  their  sides  are  bought  in 
the  stockyards  at  Cincinnati  and  driven 
home.    In  purchasing  these  cows  their 
tendency  to  fatten  rapidly,  as  well  as  the 
production  of  milk  is  considered.  They 
are  put  on  full  feed  as  soon  as  possible. 
The  calves  are  sold  for  veal  and  then 
the   cows  are  milked  until  they  "go 
dry."    As  the  flow  of  milk  decreases 
they  begin  putting  on  fat  and  by  the 
time  they  have  gone  dry  they  are  sold 
for  beef.    In  this  way  the  dairyman  is 
constantly  changing  his  stock,  but  he 
aims  to  keep  the  same  number  of  cattle 
on  hand  all  the  time. 

While  the  average  size  of  the  farms 
on  which  these  dairies  are  located  is 
nearly  one  hundred  acres,  very  little 
feed  is  raised  except  timothy  hay  and 
blue  grass.  The  greater  part  of  the 
land  is  blue  grass  pasture.  No  wheat, 
a  little  corn  and  potatoes  and  some  mil- 
let are  raised.  There  are  no  silos  and 
very  little  alfalfa  is  grown  as  yet.  An- 
tiquated methods  of  farming  are  prac- 
ticed. Corn,  when  raised,  is  plowed 
with  a  one-horse  bar-share  plow.  The 
soil  which  originally  was  good,  had  be- 
come impoverished  by  erosion  and  ex- 
haustive cropping  before  the  dairies 
were  established.  When  the  dairymen 
began  they  had  to  buy  feed  because 
their  soil  was  too  poor  to  produce  it. 

The  by-products  of  the  many  distil- 
leries and  breweries,  as  well  as  the  two 


starch   factories   near   Cincinnati,  fur- 
nished an  abundant  supply  of  cheap  cat- 
tle or  hog  food  which  was  rich  as  a  milk 
producer:  the  "still  slop"  from  the  dis- 
tilleries,  the   barley   grains   from  the 
breweries,  and  the    starch    feed  and 
gluten  or  "starch  slop"  from  the  starch 
factory.    The  "still   slop"   and  gluten 
were  liquids,  while  the  barley  grains 
and  starch  feed  were  solids ;  they  were 
also  very  heavy,  due  to  their  high  per- 
centage of  water.    It  was  no  small  task 
to  get  this  feed  from  the  factory  to  the 
dairy.    One  and  often  two  four-horse 
loads  are  hauled  every  day  during  the 
winter.    Fortunately  the  roads  are  ma- 
cadamized,   and    are    good    the  year 
round.  In  addition  to  these  by-products 
used  as  feeds,  other  feed  stuffs  have  to 
be  bought — bran,  hominy  meal,  cotton 
seed  meal  and  corn  meal  as  well  as 
enormous  quantities  of  clover  hay.  The 
clover  hay  is  cut,  mixed  with  the  other 
feeds,  and  fed  as  chop  feed,  this  being 
the  only  form  of  feed  the  cattle  get. 
Corn  and  oats  are  bought  to  feed  the 
horses,  of  which  there  are  from  eight  to 
twenty.     Usually  sufficient  timothy  is 
raised  to  feed  the  horses,  though  not 
always. 

There  are  from  twenty  to  two  hun- 
dred cattle  in  a  dairy,  the  average  num- 
ber being  about  fifty.  Naturally  where 
so  much  live  stock  is  kept,  a  large 
amount  of  manure  will  be  produced. 
No  grain  is  raised  by  the  dairymen, 
hence  there  is  no  straw  for  bedding. 
The  Hquid  and  solid  excrements  fall  in 
the  gutter  together,  and  become  thor- 
oughly mixed  in  shoveling  out  of  the 
stable.  Sometimes  the  manure  is 
wheeled  out  and  dumped  off  a  platform 
onto  a  pile.  In  other  places  it  is  pushed 
out  a  chute,  the  stable  being  near  an 
embankment  or  steep  slope  down  which 
the  manure  flows.  Some  stables  seem  to 
have  been  built  with  the  end  in  view  of 
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getting  rid  of  the  manure  as  easily  as 
possible.  This  manure  is  so  plastic 
that  it  will  spread  out  on  level  ground 
like  an  enormous  pancake.  If  the  place 
where  the  manure  is  dumped  from  the 
stable  has  any  grade  at  all,  the  manure 
will  find  it  and  flow  down  it. 

Of  the  immense  quantities  of  manure 
made  every  winter  in  the  dairies  by  far 
the  larger  portion  of  it  goes  to  contami- 
nate the  streams,  while  usually  only  the 
smah  portion  that  has  lodged  behind 
some  obstruction  and  dried  tip  is  ap- 
plied to  the  soil  on  the  potato  patch  or 
the  timothy  meadow.  This  is  not  true  oi 
all  the  dairies,  but  it  is  true  of  the 
greater  number.  Large  yields  of  tim- 
othy are  obtained  from  its  use,  and  one 
would  think  that  after  seeing  the  results, 
it  would  be  saved  more  carefully. 

The  dairymen  say  that  the  difficulty 
of  getting  help  and  the  great  amount  of 
work  that  they  have  to  do  hauling  feed, 
delivering  milk,  feeding  and  milking  the 
cattle  and  cleaning  the  stables,  makes  it 
impossible  for  them  to  get  time  to  haul 
out  the  manure,  or  do  any  farm  work. 
They  say  further  that  w^ork  on  the  farm 
■does  not  pay  anyhow,  and  that  alfalfa 
and  ensilage  make  the  milk  ropy  and 
they  will  not  feed  it.  It  seems  to  me, 
however,  that  if  they  would  get  a  little 
-extra  help,  cover  their  land  well  with 
manure,  get  some  up-to-date  farm  im- 
plements, build  a  silo,  start  a  patch  of 
alfalfa,  and  keep  their  stable  cleaner,- 
they  could  discard  their  feed  wagon  and 
slop  box  and  put  more  time  on  the  soil, 
which  would  not  only  save  the  streams 
from  contamination,  but  would  bring 
the  dairyman  greater  pleasure  and 
profit  as  well.  A  Subscriber. 


Experiment  Station  Notes 

Director  C.  E.  Thorne  spent  several 
weeks  in  the  South  attending  the  meet- 
ing of  the  Association  of  Agricultural 


Colleges  and  Experiment  Stations 
and  several  other  important  agricultur- 
al meetings. 

J.  W.  Ames,  chief  of  the  chemistry 
department,  attended  the  meeting  of 
the  American  Association  of  Agricul- 
tural Chemists  at  Washington,  D.  C. 

Professor  A.  D.  Sebby  has  returned 
from  Oklahoma  much  improved  in 
health.  He  is  spending  the  hoHdays  at 
Washington  and  New  York,  attending 
the  American  Association  for  the  Ad- 
vancement of  Science. 

Buhetin  175  has  just  been  issued 
from  this  department.  It  is  entitled 
"A  Second  Weed  Manual  of  Ohio," 
being  a  revision  of  Bulletin  83.  It 
considers  weed  questions  in  general 
and  contains  a  completely  revised,  de- 
scriptive and  illustrated  list  of  Ohio 
weeds. 

C.  G.  Williams  has  been  called  to 
judge  corn  and  lecture  at  several  Far- 
mers' Institutes  during  the  past  month. 
Professor  Foord  accompanied  him 
upon  some  of  these  trips. 

C.  H.  Kyle,  of  the  agronomy  depart- 
ment, has  been  collecting  some  very 
valuable  data  concerning  alfalfa  grow- 
ing in  Ohio,  which  will  doubtless  soon 
be  published.  The  need  of  such  infor- 
mation is  quite  evident  among  farmers 
and  students  generally. 

Professor  Greene  is  pushing  the 
forestry  work  as  fast  as  possible.  He 
hopes  to  have  visited  all  the  plats  by 
January.  In  selecting  these  plats  that 
are  proposed  for  planting  this  spring 
the  station  desires  that  the  plantings 
will  be  such  as  to  be  an  experiment 
that  will  help  in  proving  or  disproving 
some  theory. 

Generally  speaking,  the  station  force 
is  quite  busy  summarizing  the  results 
of  this  season's  work  and  preparing  it 
for  publication. 
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Alumni  Notes 

Garnett  January,  ex-'07,  was  mar- 
ried at  Thanksgiving  time.  He  has 
been  engaged  in  farming  and  reports 
a  successful  season. 

Elmer  Cook,  of  the  '04  class  in  the 
short  course,  is  still  working  on  the 
stock  farm  of  Professor  Mumford  at 
Ann  Arbor,  Mich.  During  the  sum- 
mer, Mr.  Cook  made  a  trip  up  into 
Canada  and  took  up  a  claim  of  160 
acres.  He  intends  going  there  in  the 
spring  and  to  begin  stock  farming. 

T.  N.  Gillespie,  ex-'07,  is  farming  at 
Beaver  Falls,  Pa.  He  is  enjoying  farm 
life.  He  reports  that  his  barn  was 
burned  during  early  summer.  Several 
cows  perished  and  considerable  ma- 
chinery and  feed  were  destroyed. 

William  Walker,  ex-'04,  is  operating 
his  father's  farm  and  is  superintendent 
of  the  schools  in  Brown  township  of 
Franklin  county. 

William  Pew,  '06,  of  Iowa,  formerly 
of  Ohio  State,  had  charge  of  the  uni- 
versity exhibit  of  swine  at  the  Inter- 
national. 

H.  C.  Crall,  ex-'07,  is  farming  at 
Bucyrus,  Ohio.  He  is  making  some 
very  interesting  feeding  experiments 
with  swine.  He  is  lecturer  of  their 
home  grange  and  manager  of  a  home 
reading  course  in  agriculture.  Mr. 
Crall  is  a  pusher  and  is  winning  the 
admiration  of  all  the  farmers  in  his 
vicinity. 

Messrs.  Minns  and  Bowser  are  em- 
ployed on  the  Chestnut  Hill  farm,  near 
Youngstown.  Mr.  Minns  is  farm 
supeprintendent  and  Mr.  Bowser  is  at 
the  head  of  the  creamery.  They  are 
building  up  a  dairy  herd  of  Guernsey 
cattle. 

C.  L.  Miner  is  assistant  foreman  on 
a  large  ranch  in  Mexico.    They  are 


sowing  a  large  area  of  alfalfa.  This 
section  of  the  country  is  watered  by 
irrigation.  We  hope  to  hear  more 
about  this  kind  of  farming  in  the 
future. 

Emmett  Irvin  Lichti,  'o6,  H.  and  F.,. 
is  assistant  in  vegetable  pathology  in 
the  Agricultural  College,  Md. 

Robert  A.  Young,  '06,  H.  and  F.,  is 
assistant  in  Botany  at  O.  S.  U. 

William  F.  Watt,  ex-'08,  is  at  home 
on  his  farm  near  Xenia,  breeding 
Cottswold  sheep  and  Duroc  swine. 

Leonard  Hill,  ex-'07,  has  left  school 
to  work  at  home  on  the  farm  near 
Piqua,  Ohio. 

Frank  Rarey,  ex-'09,  is  farming 
with  his  father  near  Kenton,  Ohio. 

Gabrael  F.  Correa,  ex-'07,  is  em- 
ployed by  the  Peruna  Company  and  is 
taking  work  in  ceramics  at  O.  S.  U. 

There  are  seventy  registrations  for 
the  ten  weeks  course  already  reported. 
Let  the  good  work  go  on. 

Harvey  Smith,  who  was  in  school 
last  year,  visited  the  university  a  short 
time  ago.  On  account  of  his  father's 
illness  he  has  been  home  shipping  pota- 
toes from  Wooster.  He  will  enter 
school  again  soon. 

Ward  Briggs,  Agr.  S'.,  who  is  well 
known  to  Ag.  students,  is  now  at  home 
working  on  a  dairy  farm  at  Sleason 
Center. 

A.  B.  Season,  ex-'07,  is  located  near 
Cuyahoga  Falls,  running  a  dairy  farm. 

Thomas  Wheeler,  '04,  reporter  for 
the  Daily  Drovers'  Journal  of  Chi- 
cago, says  that  he  is  delighted  with 
the  work.  He  intends  to  be  in  Co- 
lumbus during  the  meeting  of  the 
American  Breeders'  Association. 

Eugene  Wampler,  ex-'Ol,  is  engaged 
in  stock  farming  near  Dayton. 
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W.  T.  Miller,  ex-'07,  has  charge  of 
his  father's  farm.  He  reports  splendid 
crops,  his  corn  being  especially  heavy. 

A.  G.  Abbott,  '99,  owns  a  fine  farm. 
He  is  engaged  in  stock  raising.  He 
recently  completed  a  large  silo.  The 
college  is  proud  of  these  men  that  are 
making  a  success  upon  the  farm. 

Arthur  Strong,  a  short  course  man, 
is  running  a  grain  farm  near  Strongs- 
ville,  Ohio.  His  yields  of  grain  were 
the  best  in  that  vicinity. 

Albert  Burgess,  ex-'07,  is  visiting  in 
Ohio.  He  has  been  working  at  Iowa 
Expepriment  Station. 

Frank  Ruhlen,  '96,  former  superin- 
tendent of  the  university  farm,  is  farm- 
ing near  Plain  City,  Madison  county. 

Ellis  Grooves,  ex-'04,  is  farming  in 
Belmont  county. 

Walter  Florence,  ex-'07,  is  managing 
one  of  his  father's  farms  near  Plain 
City. 


Book  Reviews. 

The  Book  of  Alfalfa.  History,  cul- 
tivation and  merits.  Its  uses  as  a 
forage  and  fertiHzer.  By  F.  D.  Co- 
burn,  secretary  Kansas  department 
of  agriculture.  Profusely  illustrated 
with  many  full  page  plates  of  fine, 
clear  photographs.  350  pages.  6^x 
9  inches.  Cloth.  Price  2.  Orange 
Judd  Company,  New  York. 

The  appearance  of  F.  D.  Coburn's 
little  book  on  alfalfa,  a  few  years  since, 
has  been  a  complete  revelation  to 
thousands  of  farmers  throughout  the 
country  and  the  increasing  demand  for 
still  more  information  on  the  subject 
has  induced  the  author  to  prepare  the 
present  volume,  which  is,  by  far,  the 
most  authorative,  complete  and  valu- 


able work  on  this  forage  crop  ever 
published. 

One  of  the  most  important  move- 
ments which  has  occurred  in  American 
agriculture  is  the  general  introduction 
of  alfalfa  as  a  hay  and  pasture  crop. 
While  formerly  it  was  considered  that 
alfalfa  could  be  grown  profitably  only 
in  the  irrigation  sections  of  the  coun- 
try, the  acreage  devoted  to  this  crop 
is  rapidly  increasing  everywhere.  Re- 
cent experiments  have  shown  that 
alfalfa  has  a  much  wider  usefulness 
than  has  hitherto  been  supposed,  and 
good  crops  are  now  grown  in  almost 
every  state.  No  forage  plant  has  ever 
been  introduced  and  successfully  culti- 
vated in  the  United  States  possessed  of 
the  general  excellence  of  alfalfa. 

The  treatment  of  the  whole  subject 
is  in  the  author's  usual  clear  and  ad- 
mirable style,  as  will  be  seen  from  the 
following  condensed  table  of  contents: 
History,  Description,  Varieties  and 
Habits  ;  Universality  of  Alfalfa  ;  Yields, 
and  Comparisons  with  Other  Crops; 
Seed  and  Seed  Selection ;  Soil  and 
Seeding;  Cultivation;  Harvesting; 
Storing;  Pasturing  and  Soiling;  Al- 
falfa as  a  Feed  Stuff ;  Alfalfa  in  Beef- 
Making;  Alfalfa  and  the  Dairy;  Alfalfa 
for  Swine;  Alfalfa  for  Horses  and 
Mules ;  Alfalfa  for  Sheep-Raising ;  Al- 
falfa for  Bees;  Alfalfa  for  Poultry; 
Alfalfa  for  Food  Preparation;  Alfal- 
fa for  Town  and  City;  Alfalfa  for  Crop 
Rotation;  Nitro-Culture ;  Alfalfa  as  a 
Commercial  Factor;  The  Enemies  of 
Alfalfa;  Difficulties  and  Discourage- 
ments ;  Alfalfa  in  the  Orchard ;  Practi- 
cal Experiences  with  Alfalfa. 
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STUDENT'S  f 
DRUGGIST 


KING  AVENUE. 
NEAR  NEIL 


A.  H.  HARMON, 

HIGH-GRADE 
MERCHANT 
TAILORING 

POPULAR  PRICES 

GREAT 
SOUTHERN 
BUILDING, 

COLUMBUS,  0. 

CITIZENS  PHONE 
4958 


BERNARD  W.  PAYNE 


MORTON  Mcdonald 


Payne=McDonald 
Hardware  Company 

1204  North  High  Street 
Automatic  Telephone  5746 
DISCOUNT  TO  STUDENTS 

The  Berlin  Printing 
Company 

PRINTING 

OF  EVERY  DESCRIPTION 

79-89  NORTH  THIRD  STREET 

TELEPHONE 
CITIZENS    .    .    .  6157 


"Turn 
pastime" 


W.  6  W.  Sewing  Machines 
are  used  in  the  Domestic 
Science  Department  of  the 
Agricultural  College  of 
Ohio. 
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Smith's  Academy  of  Dancing 


GAY  AND  HIGH 


Special  Students   Beginners  Classes  Friday 
Evening. 

Private  Lessons  by  Appointment   Day  or 
Evening. 


Pupils  can  Enter  at  any  Time 


MAIN  OFFICE,  GAY  AND  HIGH.        BOTH  PHONES 
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THE  COLUMBUS  JtAILWAY  AND  LIGHT  GO. 

TTli  A    r^of    ^prvtr<*    Cannot  be  excelled  by  any  Street  Railway  in  a  city 
A  liv    v-jai    c-FVl  V  ICW        ^-^g  population.     All  lines  center  in  the  heart  of 
the  city  and  extend  in  all  directions  to  the  suburbs.   The  lowest  rates  of  fare  of  any 
city  in  the  United  States.    Trolley  parties  specially  cared  for  by  chartered  cars. 


OHIO  STATE 
UNIVERSITY  IS 
REACHED  DIRECT 
BY  EITHER 
HIGH  STREET 
OR 

NEIL  AVENUE 
LINES 


THE  LOWEST 
FARE  IN 
THE  COUNTRY. 
TRANSFERS 
TO  ANY  PART 
OF  THE 
CITY 


Every  State  Institution, 


Hospital,  Cemetery,  City  Park,  Hotel, 
Depot,  Principal  Business  House,  and 
all  the  various  points  of  interest  to  be  desired  are  reached  or  passed  by  cars  of  this 
Company.    Operates  and  controls  the  lines  to  Westerville  and  Arling-ton.  The 
latter  are  delightful  suburban  rides. 


3^3333        333 333 333 333 333 ^        f^^^ 333 333 ^f^fd        i^^^^  i^:^^ 333 ^ 


,  The  Agricultural  Student 


Cream  Separators 


The  advantages  accruing  from  the  use 
of  the  cream  separator  are  voiced  by  farm- 
ers and  dairymen  everywhere,  whether 
the  cream  is  for  private  use  or 
dairy  products. 

The  cream  separator  is  simply  and 
durably  constructed  so  as  to  be  easily 
managed  and  easily  cleaned.  It  increases 
the  yield  in  the  amount  of  butter  fat  and 
produces  a  cream  of  better  quality.  The 
separator  has  been  built  so  it  can  be  run  by  mechanical  power,  and  has  been 
very  successfully  operated  by  I.  H.  C.  gasoline  engines. 

The  best  cream  separators  are  the  Dairymaid,  a  chain  drive,  and  the  Bluebell, 
a  gear  drive.  In  each  of  these  two  separators  neatness,  simplicity  and  strength 
are  combined. 

The  energy  saved,  the  increase  of  butter  fat  and  the  richness  of  the  cream, 
derived  from  the  use  of  the  cream  separator  create  a  profit,  which  in  a  short 
time  doubly  repays  the  money  expended  in  the  purchase  of  the  machine. 

Call  and  have  local  dealer  demonstrate  the  advantages  of  these  separators  or 
write  for  catalog. 

INTERNATIONAL  HARVESTER  COMPANY  OF  AMERICA 


CHICAGO 


(Incorporated) 


U.  S.  A. 


flNNOUNCEMENT^— ^ 

Autumn,  with  her  golden  hues  and  mellow  colorings  from  the  paint  pots  of 
nature,  is  with  us  again. 

We  extend  to  our  friends  the  season's  greeting,  and  with  it  an  earnest  invi- 
tation to  call  to  see  the  handsome  Fall  Woolens  we  have  selected  with  great  care 
from  the  productions  of  the  best  foreign  and  domestic  mills. 

WE'RE  AT  YOUR  SERVICE,  SIR ! 

Our  Cutters  and  staff  of  Tailors  are  now  ready  for  your  order. 

HIGH  STREET  TAILORS     166  N.  High  Street 


THE 

ORR= 

199-201  South  High  Street 

Artistic 

Highest  honors  at  National 
Convention  of  1906  over  all 
competitors. 


MARK  OF 


QUALITY 


KIEFER 

STUDIO 

Citizens  Phone  3720 

Photography 

Special  Rates  to  Students. 
GROUP  PICTURES 
A  SPECIALTY 


Our  Advertisers  are  Reliable.   Patronize  them. 
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THE  CRIME  OF 
NOT  KNOWING 


"What  is  the  sense  of  not  taking  precautions 
to  keep  out  disease  and  keep  away  insect  pests 
until  they  have  gotten  a  foot-hold  on  your 
animals. 

Everything  has  a  beginning  and  we  all  must 
realize  that  there  is  a  beginning  for  lice,  mange, 
itch,  scab  and  tLe  other  parasitic  skin  dis- 
eases that  affect  live  stock.  Wait  until  all  the 
animals  are  infested,  incurring  a  needless  ex- 
pense and  an  expense  that  could  be  well 
avoided. 

Insure  your  animals  against  disease  and 
insect  pests  by  using 

CHLORO-NAPTHOLEUM  DIP 

as  an  antiseptic  wash  and  disinfectant. 
Your  experience  will  more  than  convince  you 
that  Chloro-Naptholeum  Dip  has  been  the 
means  of  saving  you  a  whole  lot  of  worry, 
time  and  money  and  that  your  animals  are  in 
a' better  physical  condition  than  they  ever 
were  before. 

One  large  breeder  in  the  West  has  made  the 
statement  that  before  using  Chloro-Naptho- 
leum Dip  he  had  to  stand  a  loss  of  10  per  cent 
of  his  year's  business  but  since  he  got  into  the 
way  of  using  Chloro-Naptholeum  Dip  syste- 
matically and  regularly,  his  losses  have  been 
reduced  to  1-10  of  1  per  cent  and  in  his  case 
that  meant  a  great  many  thousands  of  dollars. 

Chloro-Naptholeum  Dip  combines  all  of  the 
powers  needed  to  stamp  out  disease  and  destroy 
parasites  also  to  prevent  disease  inasmuch  as 
it  is  a  disinfectant,  antiseptic  deodorant  and 
parasiticide.  It  is  supplied  in  concentrated 
form  at  the  rate  of  $1.50  per  gallon  and  in  use, 
diluted  with  a  large  amount  of  water,  is  very 
economical,  for  when  it  is  diluted  the  cost  of 
using  it  gets  down  to  one  or  two  cents  per 
gallon. 

Don't  you  think  it  is  better  to  be  on  the  safe 
side  and  use  Chloro-Naptholeum  Dip?  If  so 
why  not  let  us  have  your  order  for  a  trial 
supply  today?  Address 

WEST  DISINfE(TIN(i  (0. 

9  East  59th  St.  New  York. 

Our  little  booklet  on  "Making  Stock  Healthy 
and  Keeping  Them  So,"  has  just  been  pub- 
lished and  will  be  sent  to  any  address  upon 
receipt  of  25  cents  in  stamps  or  coin. 
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are  acknowledged  by  all  leading 
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STANDARD  OF  THE  WORLD 

(hr.  Hansen's  Lalioriitory. 

p.  O.  Box  No.  1074     LITTLE  FALLS,  N.  Y. 


228  to  230 
North  High  Street 


Popular  Prices 
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OSBORNE  DIVISION 

470  to  476  North  Front  Street  Columbus,  Ohio 


Grain  Binders^  Com  Binders^  Reapers^ 
Mowers^  Rakes^  Disc  Harrows^  Spring 
Tooth  Harrows^  Peg  Tooth  Harrows^ 
Cultivators,  Binder  Twine^ 


Also  Kemp  20th  Century  Manure  Spreader 

WRITE  FOR  CATALOG 


FRANK  C.  KELTON. 


WADE  CONVERSE 


Kelton  &  Converse, 

Dealers  in 

Lumber,  Lath,  Shingles, 

Doors«  Sash,  Blinds. 
Door  and  Window  Frames. 
Mouldings.  Etc. 

Cor.  Spring  and  Water  Sts.  COLUMBUS,  0. 

Telephone  No,  2279. 


BLACKWOOD, 
GREEN  &  CO. 


HARDWARE 


STOVES  AND  HOUSE 

FURNISHING  GOODS. 

SLATE  and  METAL  ROOFING 

624  North  High  Street, 
Columbus,  Ohio. 


STUDENTS  will  receive  a  cordial  welcome  at  KILER'S.    Headquarters  for 
everything  needed  by  the  STUDENT. 

Cor.  Eighth  Ave.  Kilcr's  PhariHacy   i^^i  n.  mgh  st. 


We  are  complete  outfitters  of  all  plants  for 
handling  milk  products.  If  you  are  in  the  dairy 
manufacturing  business  in  any  capacity  and  want 
to  keep  up  with  latest  and  best  methods,  or  if  you 
are  thinking  of  going  into  it,  the  first  thing  to  do 
is  to  get  into  communication  with  us.  We  are 
at  your  service  in  the  planning,  building  and 
equipping  of  Creameries,  Cheese  Factories,  Sani- 
tary Milk  Plants  and  Private  Dairies.  Our 
experience  in  this  line  is  worth  money  to  you, 
yet  it  costs  you  nothing  but  the  asking. 


CREAMERY  PACKAGE  MFG 

182  TO  188  E.  KINZIE  ST. 
CHICAGO 


CO. 


Wc  manufacture  and  sell  the  most  complete  and  up-to-date 
specialties  for  the  handling  of  milk  in  any  quantity,  and  for  the 
manufacture  of  butter  and  cheese. 


SIMPLEX"  Link-Blade  Cream 
Separator. 


SIMPLEX"  Combined  Churn  and 
Butter  Worker. 


"Simplex"  Link  Blade  Separators 
"Simplex"  Regenerative  Pasteurizers 
"Facile"  Babcock  Milk  Testers 
"B  &  W"  Improved  Check  Pump 
"Lapham"  Brand  Seamless  Bandage 


"Simplex"  Combined  Chum  and  Butter  Workers 

"Simplex"  Cream  Ripeners 

"B  &  W"  Double  Surface  Heater 

Steel  GsLUt  Cheese  Presses  and  Hoops 

Hansen's  Celebrated  Danish  Dairy  Preparations 


WRITE  FOR  OUR  CATALOGUE  AND  PRICES 


D.  H.  BURRELL  &  CO.,         Little  Falls,  N.  Y 
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25  Years  of 


DE  LAVAL 

CREAM  SEPARATORS. 


This  is  the  record  of  the  DE  LAVAL  machines,  which  is  of 
itself  a  mountain  of  strength  beside  which  the  records  of  all 
would-be  attempting  cream  separators  are  but  mole-hills. 

It  means  a  feeling  of  confidence  in  the  purchase  of  a  cream 
separator  to  know  that  you  are  putting  your  money  into  the  ma- 
chine which  was  FIRST  and  which  has  LED  in  every  single  step 
of  cream  separator  IMPROVEMENT,  all  imitating  machines 
simply  taking  up  such  old  features  as  expiring  patents  leave 
open  to  them. 

It  means  something  in  putting  your  money  into  a  cream  sepa- 
rator to  know  that  you  are  not  only  getting  the  machine  which 
will  DAILY  give  you  the  best  results,  but  one  of  which  there  are 
already  many  thousands  an  average  of  TWENTY  YEARS  in  use, 
while  the  average  life  of  imitating  machines  is  not  over  five 
years  and  most  of  the  so-called  "cheap"  machines  of  today  are 
not  likely  to  last  two  years. 

A  De  Laval  catalogue,  to  be  had  for  the  asking,  must  convince 
you  that  De  Laval  machines  are  not  only  the  best  but  actually 
the  cheapest. 


The  De  Laval  Separator  Co. 


Randolph  and  Canal  Sts. 
CHICAGO 
1213  FUbcrt  Street 
PHILADELPHIA 
9  and  11  Drumm  Street 
SAN  FRANCISCO 


General  Offices: 
74  Cortland  Street 
NEW  YORK 


109-113  Youville  Square 
MONTREAL 
75  and  77  York  Street 
TORONTO 
14  and  16  Princess  Street 
WINNIPEG 


